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INTRODUCTION:  Choroid  plexus  papillomas  (CPP)  are  rare tumors  arising  from  the  neuroepithelium  of
the  choroid  plexus.
PRESENTATION  OF  CASE:  We  report  a case  of a patient  operated  for  a paratrigonal  hemorrhagic  WHO  class
I  CPP  presenting  with  multiple  satellite  supra-  and  infratentorial  hemorrhages.  Clinical  presentation  was
characterized  by sudden  hemiparesis,  speech  impairment  and  consciousness  deterioration;  neuroradio-
logical  imaging  showed  a huge  contrast-enhanced  solid  hemorrhagic  left paratrigonal  lesion  along  with
others  multifocal  right  occipital  and  vermian  hemorrhages.  The  patient  underwent  urgent  intervention
for  excision  of  the  paratrigonal  lesion,  whose  histological  analysis  led  to  the  diagnosis  of  CPP.  A  few
days  later  due  to failure  of conservative  treatment  of the  satellite  hemorrhages  the  patient  underwent  a
second-time  surgery  for  their  evacuation;  interestingly  histological  examination  of the  tissue  probe  didyperdense lesions
ascular  disease
not  reveal  any  neoplastic  features  conﬁrming  their  sole  hemorrhagic  nature.  Patient’s  conditions  slowly
improved  despite  severe  neurological  deﬁcits,  without  any  further  tumor  recurrence.
DISCUSSION: A  thorough  revision  of  the  literature  is provided  including  previous  reported  cases  of  spon-
taneous  bleeding  CPPs  and  other  underlying  causes  that  could  lead to  multifocal  hemorrhages.
CONCLUSION: Due  to  the rarity  of  these  events,  this  case  remains  still  open  to speculative  hypotheses
drawn  to  explain  the  neuroanatomical  and  pathogenetic  basis  behind  this  case  report.
© 2012 Surgical Associates Ltd. Published by Elsevier Ltd. . Introduction
Choroid plexus papillomas (CPP) represent rare, vascular,
enign tumors accounting for 0.4–0.6% of all intracranial tumors.1
he malign variants consisting in atypical choroid plexus papil-
oma (WHO grade II) and choroid plexus carcinoma (WHO grade
II) are much less common (Table 1). Generally CPP, which rep-
esent more than 85% of intraventricular tumors, arise from the
ateral ventricles in pediatric age and from the fourth ventricle in
he adulthood; unusual locations like the cerebellopontine angle,
he pituitary fossa or even paraventricular ones are also reported in
he literature.2–8 Due to their highly vascularized structure, hem-
rrhagic ﬁndings representing a neurosurgical emergency despite
are are possible.
We  report a case of a patient operated for a paratrigonal hem-
rrhagic CPP WHO  class I presenting with multiple satellite supra-
nd infratentorial hemorrhages.
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Open access under CC BY-2. Presentation of case
A 55-year-old white male presented to our institution with
a sudden neurological impairment consisting in headache, right
hemiparesis, speech impairment and subsequent consciousness
deterioration. A CT-scan revealed multiple hyperdense supra- and
infratentorial bilateral lesions located in the left paratrigonal, right
occipital and vermian regions (Fig. 1a and b). Due to the complex
radiological presentation, the patient promptly underwent fur-
ther investigation with contrast-enhanced MRI  study, which better
deﬁned the huge solid hemorrhagic left paratrigonal lesion widely
extended in the temporal lobe, and characterized by patchy signal
and intense enhancement after Gadolinium administration. (Fig. 2a
and b) Interestingly, the other supra- and infratentorial bilateral
hemorrhages did not show any pathological enhancement after
contrast administration.
The  patient underwent urgent intervention for excision of
the paratrigonal lesion by left temporal craniotomy and intra-
sylvian approach. The focal lesion was detected few centimeters
Open access under CC BY-NC-ND license.from the temporal cortex, within a hemorrhagic cystic wall with
a solid paraventricular component. The macroscopic analysis
revealed a translucent and apparently vascular tissue that was  com-
pletely evacuated as demonstrated by the post-surgical CT scan
NC-ND license.
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Table  1
WHO  classiﬁcation of choroid plexus papilloma.
WHO  classiﬁcation 2007
1.5. Choroid plexus tumors
1.5.1 Choroid plexus papilloma ICD-O 9390/0, WHO  grade I
(
b
c
h
p
s
f
r
ﬁ
F
a1.5.2 Atypical choroid plexus papilloma ICD-O 9390/1,WHO grade II
1.5.3 Choroid plexus carcinoma I CD-O 9390/3, WHO  grade III
Fig. 3a). Histological specimens showed a mass lesion formed
y vascular convolutions and plexiform shapes with rounded
alciﬁcation. Nuclear atypias were not demonstrated, and immuno-
istochemical analysis showed positivity for EMA  and S-100
rotein leading to the diagnosis of WHO  class I CPP.
A few days later due to failure of conservative treatment of theatellite hemorrhages the patient underwent second-time surgery
or their evacuation. The intervention was performed with a
ight-side suboccipital approach, than after transverse sinus identi-
cation and ligature a lower craniectomy was extended to complete
Fig. 1. CT scans show the hemorrhagic lesion located front
ig. 2. MRI  in T2 (a) and T1 (b) after Gadolinium administration. (a) A large area of ipo
dministration a strong enhancement within the lesion border was evident.PEN  ACCESS
urgery Case Reports 4 (2013) 239– 242
the cerebellar hemisphere exposition and infratentorial hemor-
rhage evacuation. Post-surgical CT scans successfully conﬁrmed the
evacuation of both cerebellar and occipital hemorrhages (Fig. 3b
and c). Interestingly the histological examination of the tissue probe
did not reveal any neoplastic features conﬁrming their sole hemor-
rhagic nature. Patient’s conditions slowly improved despite severe
neurological deﬁcits, such as right hemiparesis (3/5 according to the
Muscle strength grading scale of Royal Medical Research Council of
the Great Britain), Broca’s aphasia, supero-external quadrantopsia
and mild dysmetria still presents at a 2-year follow up. To date, no
further tumor recurrence was found on contrast-enhanced serial
MRI.3. Discussion
CPP are rare, primary, slow-growing brain tumors arising from
the neuroepithelium of the choroid plexus. They commonly arise
o-temporal/occipital area (a) and posterior fossa (b).
intensity signal with a patchy area within it can be noted. (b) After Gadolinium
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formations.ig. 3. CT scan shows the surgical result after ﬁrst intervention for Papilloma evac
ematomas.
rom the ventricular regions where choroid plexus is normally
ocated. In children they are prevalently found in the lateral ven-
ricles whereas in the adulthood they are mostly described in
he forth ventricle.1 Atypical localizations have been described
n literature: cerebellopontine angle localizations account for 9%
f all CPP3,8: direct extension of tumor through the foramen of
uschka, from the fourth ventricle and cerebrospinal ﬂuid dis-
emination could explain this neuroanatomical distribution. Other
are extraventricular localizations have also been described in the
ituary fossa,2,5 suprasellar region,4 third ventricle6 and pineal
egion.7
Due to the highly vascular structure of CPPs, bleeding is a
ommon complication of their surgical excision9; nevertheless
emorrhages have also been described in post-traumatic brain
njury patients,10 or even spontaneously.2,11
The ﬁrst report of hemorrhagic CPP was described in 1955 by
rnsting12: the Author reported a case of a spontaneous subarach-
oid hemorrhage caused by a CPP located in the temporal horn
f left lateral ventricle. Previously ﬁndings of hemorrhagic intra-
entricular CPPs were only demonstrated in necropsy (Graves and
liess in 1934 and Friedman and Solomon in 1936), but never
escribed in living patients.
Most of the cases of bleeding CPPs reported in the literature
escribe SAH as the main hemorrhagic event, and in all of them
urgery was ﬁrstly performed to decompress the surrounding
rain parenchima by evacuating the hemorrhagic lesion. Interest-
ngly, Matsushima et al.11 reported also a primary intraventricular
emorrhage due to a papilloma and a venous angioma of the
horoid plexus. Furthermore, most of the histologically conﬁrmed
PPs described in ectopic areas seem to be more susceptible to
leedings, suggesting a stronger tendency in bleeding in such loca-
ions.
Generally speaking, no radiological investigation is speciﬁc to
aise the suspicion of ectopic CPP: CT scans show a heterogeneous
ensity in 75% of cases and hypodensity in 25%, calciﬁcations are
een in a variable rate ranging between 25% and 10%.13 MRI  scans
ay reveal isointense lesions on T1-weighted image and hetero-
eneous hyperintense lesions on T2-weighted image with marked
nhancement following administration of Gd-DTPA.14 Regarding
lood supply there are not data demonstrating pathological vas-
ularization except for some slight segmental dilatations of the
osterior circulation1,14; for instance on vertebral angiography a
umor blush is a common ﬁnding.8 To this regard, Furuya et al.3eported a well-developed choroid branches of PICA and AICA in his
ases, whereas in a similar case Zhang8 found only a blood supply
rom AICA. Due to the severe clinical presentation and evidence
f multifocal bleedings in the case herein reported preoperative. In pictures (b) and (c) ﬁgures show second intervention with total evacuation of
angiographic data are missing, nevertheless postoperative cerebral
angiography did not show any pathological ﬁnding.
Immuno-histochemistry shows no speciﬁc markers, but pos-
itivity for epithelial membrane antigen (EMA), S-100 protein,
transthyretin and in lower rate Glial Fibrillary Acidicic Protein,1
suggesting the epithelial nature of the nature. In our case tumor
specimens from the paratrigonal CPP resulted positive for EMA  and
S-100 protein; interestingly, histological examination of the other
supra- and infratentorial hemorrhages did not show any neoplastic
features.
To the best of our knowledge this is the ﬁrst report of a patient
with ectopic hemorrhagic CPP presenting with satellite multiple
hemorrhages; therefore their occurrence in different cerebral areas
is still open to speculative hypothesis.
In our patient the raise in intra-cerebral pressure (ICP), the
occurrence of seizures and focal deﬁcit were the ﬁrst and fore-
most clinical ﬁndings. To this regard it is well known that any
pathology determining an increase in ICP could facilitate vessel
disruption in different cerebral areas, even far away from the pri-
mary lesion.15 A few studies reporting subarachnoid hemorrhage
associated with choroid plexus papilloma suggest this hypothesis,
and raise the suspect of absorptive hydrocephalus as the primary
cause of multiple bleedings. Nevertheless, in our case the MRI
study while showing ventricle compression and blood ﬂooding into
the perimesencephalic cistern, did not highlight any ventricular
enlargement.
4. Conclusion
Due to the rarity of these events, this case remains open to all
possible speculative hypothesis. On one hand, we may  hypothe-
size that underlying clinical conditions, leading to a sudden rise in
blood pressure and ICP, could have been responsible for the satellite
supra- and infratentorial hemorrhages. On the other we  should sus-
pect that even the parietal and cerebellar hemorrhages could be the
expression of ectopic bleeding papillomas, disgregated and made
undetectable to the histological examination by the acute event.
In fact this mechanism, that is reported in literature,16 seems to
be responsible for an atypical intraparenchimal hemorrhage, even
though the postoperative histological examination fails to conﬁrm
a pathological substrate, raising a strong suspicion of vascular mal-Conﬂicts of interests statement
All authors do not have any conﬂicts of interest.
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